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Research is presently being initiated to determine the optimum ceramic/metal combination in thermally sprayed metal matrix composite coatings for erosion and corrosion resistance in new coal-fired boilers. The research will be accomplished by producing model cermet composites using powder metallurgy and electrodeposition methods in which the effect of ceramic/metal combination for the erosion and corrosion resistance will be determined. These results will provide the basis for determining the opthum hard phase constituents size and volume percent in thermal spray coatings. Thermal spray coatings will be applied by our industrial sponsor and tested in our erosion and corrosion laboratories.
During the last quarter, model Ni-A1203 powder cermet composites were produced at Idaho National Engineering Laboratory by the Hot Isostatic Pressing (HIP) technique. The composite samples contained 0,21,27,37, and 45 volume percent of A1203 in a nickel matrix with an average size of alumina particles of 12 urn. The increase in volume fraction of alumina in the nickel matrix from 0 to 45% led to an increase in hardness of these composites from 85 to 180 HV looo. The experimental procedure and preliminary microstructural characterization of Ni-A1203 composites are presented in this progress report along with plans for the research in coming year.
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One method to combat corrosion and erosion in coal-fired boilers is to apply coatings to the components subjected to agressive environments. Thermal spray coatings, a cermet composite comprised of hard ceramic phases of oxide and/or carbide in a metal binder, have been used with some succes as a solution to the corrosion and erosion problems in boilers.
However, little is known on the effect of the volume fraction, size, and shape of the hard ceramic phase, on the erosion and corrosion resistance of the thermally sprayed coatings. It is the objective of this research to investigate thermally sprayed metal matrix composite (cermet) coatings in order to determine the optimum ceramic/metal combination that will give the best erosion and corrosion resistance in new advanced coal-fired boilers.
TAT, PROCEDUIIE;
IXA Alloy System
Model Ni-Al,O, powder cermet composites were produced at Idaho National Engineering Laboratory by the Hot Isostatic Pressing (HIP) technique. Alloys contained from 0 to 45 vol. % of hard phase (A1203) in a nickel matrix. The variation in alumina content in Ni-A1203 composites will provide a systematic change in their microstructure and mechanical properties.
Therefore, the effect of hard second phase particles on mechanical properties and erosion resistance of metal-matrix composites can be analyzed.
II. B. Microstructural Characterization
The cermet alloys were cross-sectioned and mounted in cold curing, thermosetting epoxy and Figure 3 . An increase in volume fraction of alumina in the nickel matrix fiom 0 to 45% led to an increase in hardness of these composites fiom 85 to 180 HV,,.
Hardness measurements show that variation in alumina volume fraction produces significant change in mechanical properties of the composites. The effect of the mechanical properties on erosion resistance will be analyzed in the following progress reports.
IV, P1,ANS FOR COMING YE&
In addition to powder processed Ni-Al,03 composites, an electrodeposition technique will be used to produce cermet coatings with a nickel matrix and Al,O, particles of controlled volume percent (from 0 to 40%) and size from 0.5 to lum. Coating microstructures will be characterized using light optical microscopy, scanning electron microscopy and quantitative image analysis.
Next, the powder and electrodeposited cermet alloys will be tested in our erosion simulator at different velocities. From these results we expect to determine the effect of hard phase constituents size and volume percent on the steady-state erosion rate. These results will form the basis for determining thermal spray coating hard phase constituent size and volume percent. 
